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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a modulation 
sensitivity by inclining the polarization direction of an 
analyzer by approximately half an optical angle in a 
direction where a polarization surface rotates due to the 
optical rotation property of a crystal for the crystal axis 
that orthogonally crosses the advance direction of light 
in an electrical optical crystal. 

SOLUTION: A photoelectric sensor has a collimater 1 t a 
polarizer 2, a 1 /4- wavelength plate 3, a Pockels 
element 4, an analyzer 5, and a collimater 6 in a casing 7 
in the order of light incidence. A natural optical activity 
crystal such as Bi12GeO20 is used for the Pockels 
element 4, and the polarization direction of the analyzer 
5 is inclined by approximately half an optical angle in the 
same direction as the direction where a polarization 
surface rotates due to the optical activity of the crystal 
for the advance direction of light. For example, in the 
case of Bi12GeO20 crystal that is approximately 3mm 
thick, the analyzer 5 is inclined by approximately 15° to 

the right since the optical rotation angle is approximately +30° . In this manner, by determining 
the position relationship between the Pockels element 4 and the analyzer 5 depending on the 
optical rotation angle of the Pockels element 4, a modulation sensitivity can be maximized. 




LEGAL STATUS 

[Date of request for examination] 22.1 2.1 999 

[Date of sending the examiner's decision of 02.10.2001 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAwRaq9qDA41 01 32865... 2005/01/1 1 



Searching PAJ 2/2 



[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /resuit/detail/main/wAAAwRaq9qDA41 01 32865.. 



2005/01/11 




THIS PAGE BLANK (uspto) 



(19)B#B#f*J? (JP) (12) ^ |] i)| ft 5t 1 (A) (ll)ftffaiB&W## 

#^^10- 132865 

(43)^KB ¥j£l0if(1998) 5 £22 B 



(51) IntCl. 8 &8»JI2*» F I 

G0 1R 15/24 G0 1R 15/07 C 

29/12 29/12 F 



SfMtsR *St3R Bf;RJg©8c2 OL 0£14H) 



(21)(flK#^ 


ftg¥8 -288689 


(71) USA 


000003942 








B*r«88a££tt 


(22)ffiBIB 


5pJ« 8^(1996)10^303 




^S5)i?]e3K7fr&]rK«s*ji5mBr47Stts 






(72) 










«ffiJft^3!i5m^K«*Ji5ig(Wr47#ia 0 














(74)f$SA 





(54) 



(57) [S^] 

[BUB] *SJE • mjMr^oWll***:***. 
[«?*#4^] JtOJl^lRHJlfto-CiB** 2, a/4 
S3. tt*ttfc*rs#y^**-?-4. XlWBbt^S 

■7-5<D<S^[rJ3&^ #y^^*^-4 (««3fe^«*) 





1 



©«fr:frfii:iff£r3tt6*ifc*rL-c. SttttAottjfe 
tt ic J: o T«3fcffi*s EWKi" 5 £ ID-;!? ft tcttE* A © 

f£(CJ:or«3feffi* J iate^-'5*l6Ji:iS»^ca!*A©l» 
[0 0 0 1 I 

-rz>tz.#><D%MJ£ • miMzviJ-lcKI-rs t>©T?fc5„ 
[0 0 0 2] 

[«*©««] n^m<Dmi±^ma-i, 

tt, ffll^i"^ * 5RiR«£E*s* <45li i'A^Mfc: LtU 
KG I S t^§ttS^ffiffi^^^v^fc^*6iitg8H^ 

cox? ttwz&rfu&zmmrrz z t amm^^x^^ 

[0 0 0 3] C©fc£>, ^3tE*»f>, JKs"5r/^?S^«Cif 
©•ftJt^*^ SrMv^fc36«I-fe>tiSffiv^}i5 J: 5 
(C*oT#TV>5. ASI6«J/«C^3K©?t«JE-fe 
yf5 0 ©flfcfc&^-To 

[0 0 0 4] ±!E(D5!£Sffi-fc >-}h 5 0 »4, ^^r-T^Sr 
:frLT*A£ft;fcA***«rWftfci-5 5 1 

±ffij^«#«rR«3tefc:-r5;i/4;R5 3 t. ma 

4 £, sffy^vV.*^ 5 4 /5>ib<D 

** r fi* tt ^ gff^©<i3t^ iri ©j£#©^&tt w-r 5 

ffiay P«-^5 6«riSiiL;fcHi;*J3teHU 3fe7r-f^Sr^ 

fc^ (c{f f-jainKtffii § ft s o 

[0 0 0 5] _h|5^ s» ^VW**^ 5 4 ©xsw-wa^ 
L*V>8W«tt#Ktt kftT*5 9 » «£*]*©«£#* 
©ii^ftfcPPSDSftS. Wxfi. -klEsK^^ST? 
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K. SEI3: $ tLfc»jfi## £ ± o -r S ft $ # se»* 

tliiot, BufE^S^#©mj£##-JE£ftTfW)B£ft 
5c ffl, ±|S#y>Jr/w^Sf^-5 4©^B$B^«ffiSrK»t 

|Sl©«*©»ftSrai3£i-5ri:*prte"Ca!)0, 3t«*-fe 

[0 0 0 6] _htefi03t«JE-fe^-^5 0 li*JV>-C, ^<D^ 
10 W«£«:i*»5;fcft»cr*J:fB©#^lBW5 2-5 5 ©& 

wm&ttmmbttZo ^©{smiis^&sisHi-sfc*^ 

01 5K^-f<fc5K. xttu y«k ztt*»P>*5*3Sffi 

#¥*&ft©**Mfc**«r, -hIExtt, y«u z 

*T (l«fcttfMh04§6\ *©*#«* z*fc-S** 

[ o o o 7 ] — jKftucrau [^Bi(vi*-r£ p x/4tg 

20 ft 5 £ ffi3t^F- 5 2 ©flift^lRlfi-hfS c Wlc^pf Lt 

4 5° «VVfcx«_kfce3ft<5. LT, t*^5 5© 

l£SB£ft5 (V^^SWI*?-) *V Xli#bfe^-5 5 
©<H*^lS]^iB3t^ 5 2 ©«3t*l«il t Dl22-r5 <fc 5 
£ft5 (i^^Siff^fiiDfe^) . 
[0008] *fc, 01 6 ic^-r J: o jt^qr? 

i LT©i/4S5 3£jKs>^/W*.3(f^-5 4 WT^tcIB 

|ci/4fi5 3?:#A) t5-tfc-Ct5^ r©^-& 
so fc. m%.*5 2»tJ!Mf5 5 ©^3t*lPU4xttt¥ff 
{ciSJt^ftSc 
[0 0 0 9] 

y/p^^5 4 £ LTteffl^ftSS^^Bil-tex L 
iNbOi t£¥<DM%&&1$1Zte^1gikb* BiizGe 
O20 4ir©J6*ttSr*-r5«»^*>6. ^tt, 

ftTV^<5*>^-, -t©J: 5**3tttSfeBlSrfflV'>ft:^g-. 

40 #5; iist?t*v>r irfc.EV^Uho »t 4 0 l 5 Ic 
5(-<S3t^ 5 2 *#s"5r/w*ir? 5 4 baWlteft 
^s<s(Tz.b LT1/4S5 3Sr#ALfclt-g-(J:ji x # 
y^^5 4 i«3t-?5 5 ^©teitBBffasjtSEa* 
©#rt©**-CW:*i«©*W*«Sr#5wi:^-C*i", 
01 6[C^-TJ;p{C7K5"{r/^^5 4 fc^3t^- 

5 5 irofffit^i/415 5 3 5rJfALfc#-g-iv:ii, 
/V^m^S 4 2 t ©ffi«H«a».hEa*©« 
*©**-Ctt*i*©aEPja£t*r»*r fcis-e#*vri: 

so [0 0 10] *&Wte. ±IH^«^T35c$ftfcfc©-C*> 



(3) 



[0 0 1 1 ] 

BJE-BIMr^-iHi, ftoJtfr^rfilfcJGoTBft^f- <« 
^.li, {i^t'-^^^y v («*.«, AS 

**^<>fr^iUT««ii-«a/4S) » iS!fttt£* 
■f-SBfcft^lSiBK fttflftft? (M*.fif. d^t*-^^ 

£ B i 12 G e O20 -^B i 12 S i O20 f 

[0012] ±ieo x 0 ic, ft^-r T*h vxmm-r 
[0013] im % m$xyt¥m£krpzyttmi®-rz>m\ai. 

WftOft-^rn] £ — S^£wasj:1E<P{Ift©B*tt-efc 
[0 0 14] jteftttfc%-r5«ftft5M*ft-eW\ tefttt 

<ofcv^«saft#sg B i£jfc«L-t\ vzytmizi.^xmytm 30 

£ IB]— *lRjlc**A©l»^OAft*: 
ft. *©mWffilc*j»t50i3t©H^r*fc3flJ|HlteUTV^«i: 

[0015] rrf> majt^)»Bi©^©m*faoKi*5tt 

©I*©lf #J; 0 4 5° ±9 0° Xn (nJiSfgc) £0 
AS^tt^roiS^lRlSr^'L^ LTIalteSlirfctefiKtfc 
ft^&Efi-ttttf. 5 „ 

[0 0 16] Lfc*So-C. S^^slco^BliWiSrx 40 
«K yd. ztt (#ttliSv>fcii:^) £U zffcfrfiK 

fi*«6fflLfc»&» tfb£^©«ft#GJ*«ftft5ttSfl© 
HAM (xttXtty*) i-a$-erfci:#»c*»IlS**s 

/BLfci§-g\ ?K&ft^ro{Ift;tfrp|£, -klBB 

ft*^»ftic*iit*3t©a*tT*i^ia[SE+«ii*ft# (x 

ttXttytt) lC*rL-C, 3flEi£*©J£fttt:fc.fcoT<ift 

fcfci. so 



[0 0 17] fS^fc^cigiiKfC'&SftmJE • BJMri'U- 
13, ftWitfT^lpHcfBoTilft^ {SSfte-A 

fete, ifaiB*^©***^*^ ±e«»**»ftiwi3 

»tS3t«JtfT3EfifiiiieaE-j-5J»Si!!i«iK:»b-C» SMSA 
©J6*tt»cJ:orfli3tB5i9S|Hltei-5*fili:a»*lRlkii(E3t 

v>5. ft, ffifttg-fc^SB^ft^ifeiftt LTIi, 

fi, B i 12 G e O20 ^B i 12 S i O20 ^&^Bi"5 r £ 

[0 0 18] _hf2©J;5(-. )t^77i:Ltit6t 

£\ «*^*ajfiU)tiff»fll3t^««3t*teil!iJ!:iB:«A 

WftroAl'tffilcSSttSffiftroH^rtt BJFf^ 

[0019] S^^fctfi-SBfcft^tta-ew:, teft+4 
w#v^«»ft^*£tfii£Jfc«L-t\ i£^ttlcioT<S3feffi 

ft©A*tffiK::fe»*5«ft©H*«a*iHteUTv^5fc#jfc 

f>ti5 (W*BH:*l(6©»l8©fl|-eRW) . 
[0020] S^cft^alciftwA&rnBicsstt 
5il3t<D@3frtt£5Ffflc/£5 J; 5 Ktiilft^?- (^<£>dft* 

fnj) ^BaB-rixii. mm-im.& (?&4fo) t^s^, r 

©fi^ltttiMB" ±9 0° Xn (n(±^) 

[0 0 2 1] Lfc#oT, ««36¥ltA«>«-ttAM« x 
?tS:A*ti-5»-&Sr%x5£, K^tt©fcvMt«#¥» 
S B B B W (xttXIiytt) fc-a**fc4:#K*W«B* 

[0 0 2 2] 

[**©»« 1] *38W«)5|Elfi©— »M»cov^H 1 * 
l^LEIl 3 iz&<5\,^XWLW-rill£. UTVffiQX&Z. 

[0023] *mM<DBmxte, m.^^mm^t u 

[00 2 4] 02 (C^-T i ? 3tm/I-fe>"9- 1 0 t4. 




(4) 



— ^1. «* J f2, */4j£3 . Hfiy*rns* 

ft> 1*^ 2 5 ltl)fe ^ A ^ ^ y y9\CX 

[0 0 2 5] ±15= y * 1 fcttB»LfcV^*»*& 
^ - ^ 1 Srllt S r t lu i c TW* ^ 4 5o -co^F 

aoftOBttfts. r©jej»«*3&s^/4*3«)***ii 

(ctt) K2tLT4 5° O^T? Aft-far ii:to 
t, ^/4«3*railbfc*H:P3«*ift5o ^tt, 

[0 0 2 6] ±|B#y^^* J f-4tt, «ftft^*SA<0 
3fc(DAfitffi£ffil*Bi:K:. 3t©aaSrttrfftv^J:5ft— 

y^^3d^4©— *tosk«*«. y-K*9 • 9* 

a • 9 a^gE3K*lxT*5 9, SfiE«ffi9 a • 9 a mtfeffl 
[0 0 2 7] JiE* 2/^^*^4^*9*11 SJX, W 30 

(i-fttefe#y^^**4^©B]Jn«EfcjcSU-fc) * 

3 y — 9 6Stfjfc77>f^8 bt^LTHStft 
^Sft*^A;ft£*x5o 

[0 0 2 8] **HliO*«©*5r4r/^*^-4T?f4. B 
i 12 G e O20 i 12 S i O20 ^0>S&jte^4Jfe*«H£ 
ffittv^o r:r.tftt, — «4: UTB i 12 GeOM«* 40 
§rJB^Tfft93i-5o B i 12 G e O20 UfAtt. ffigk&MT 

y^*?4 Sr^-TB i 12 G e 0 2 c feSi*. ^^mm 
tB i 12 G e O20 OJBifttttassWfcftS ± 5i:#fflt 

[0 0 2 9] mi^-TJ: ^^vw**-^^ 

"TB i 12 G e O20 g 0 H B (D^ 0 5 B #< 100 >. <010 

>. <0 0l>fcW4*«r*ix**tSi:SM«*Ox 
«u y«u zfitn o ffl, *MMIffK:j|-rSB i 12 G 

e O20 ^ 0 ^ H ^C®iE^3lJ^JO$ttTV^^V^^^C^V^T^^. 50 
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b i 12 g e 020 u^(Dmmm^m^mx-h^o r <d 

B i 12 G e O20 *£f§<D z #Ir]<£>* IB/&f-*5tt5®#f3Mfc 
RflW^te (X«U Yflu Ztt) «\ Bii 2 Ge0 2 o^ 

[0 0 3 0] IT, _h|EB i 12 G e O20 gBlOiSI: 

fc, B i 12 G e O20 *SftJCf43ftOJlfT*lRlfc«S#*^ 
TOPmffi^CfcS#E (0, 0, Ez ) tffattbtl 

So 

[0 0 3 1] B i 12 G e O20 *SS<0 ft ^ft ( z 

(OmZ&h (mm) , B i 12 G e O20 ^(DM^t 
m*0 (° /mm) ir-r^^, SKB i 12 GeOzofefa 

(° ) «JtHiei"5 0 CUT* ±IB©*Sr«*fii:Wi" 
5o **!6aH:, ffl^^ttStc«p*0«-C*>9. B i 12 
G e O20 »ifi<E>»-a\ AJ*3tO«**5 8 0 0 n m~ 9 0 

0 n m(Dt^ ^= 1 0 . 5° /mmt'fc5 0 ^CD^ 
£\ B i 12 G e O20 z W^O/P £ b Srfl&l&fiJKj 
3mm[:tJill J£ft^<f>-3 0° t * !9 > _LIB 
/?£b£r&j5. 7mmlc-rttfi3g3t^|^^6 0° fcft 
5o WU B i 12 G e O20 *£A<£>4&^W\ yt<D&ffftfa<D 

[0032] i^, rrm [§l^[R3Sr^i-#^, %<o 

IE ( + ) , fctfft (R^ff^^J9) ^[Hl^^A (-) i 

[0 0 3 3] **lfc©»lllfc*5V^"CW:, ±eoJ:5ft* 
3ttt§r^-r5^§:^^^/^^ J ?-4 t VXi&mvtzM 

* (^0/2) fcttSitb^T 

V^5 0 —m&TF-Tb. ±|E^J:5?iff^b^ 3mm£DB 

1 12 G e O20 tt*0»-frfi. MJtfi ^+30° ^CD 

5° «Jt*ttf«tV^ 0 JP^b^5. 7mmOBii2 

G e O20 ttft©*frtt. i36fgl:J;5iaiKftS^+6 

o° X iWLt«^5 (^comytJim) * 

[0 0 3 4] ±|2X/4«3tt, ^<Dc«J (3t^W) X 

x$ilC^fUT4 5° «JtfeixTiaS*tTV>5o M 

5lciES^"C*5 9, m^<fcoT{S^2§ril^UfciE 
lR«#aU/4«3(D3te^«| (ctt) ^LT4 5° O 



(5) 
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mi£1-2<DmytjjfoRXfX/4&3<OcMb±nd,x 

[00351 nm^i-ipK^y * — * i, fijt^p 

2, A./4S3. X-yfrfrZ.m**. «s3t^-5 % = y> 

— ^6SrJfiirM^ E*U/«cv^^b3taSJ; t>>&8 5 o 

f Jbi;3mm©B iizGeOaogilrtiU r©3# 
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(O/ESE*) SrittUi*. *©SJ»j«» (A 
Cffi) &lfittiifcfi£# (DCtt) SrSl^-rSo 
[00 3 6] X / 4&3 <Dc Mb 4 <Ofg 

M>M (xi) ioH«ttBiefta9J./4«3Cc 
tt«rx*6»c*tL-C4 5° JgfcU d3t^ 

2©ffl**lPlt x«li:©*-rA**s, -6 0° . -4 5 
° , -30° » 0° , +30° „ +45° . +60° b 

LT<l3t^2£|5iijte;i?-ti:5) . tUT, «3t^f-2SrJiB 
©«HS;B^Ebfc»-g-Jc x zM&ffob LT&ftT-5 & 
HUB tytffi^OACl^lc/iS^ 
^-5©#fi (Ifc*^- 5 ©ffl**lSl t xit©/mS) 

[0 0 3 71 





cat) 


ACi (max) 
Cm V) 


Cm V] 


- 6 0 


+ 1 5 


4 6 


8 7 3 


- 3 0 


+ 1 5 


5 2 


8 5 7 


0 


+ 1 5 


9 9 


5 9 3 


+ 30 


+ 1 5 


4 9 


3 5 4 


+ 60 


+ 1 5 


5 2 


3 5 4 


+ 45 


+ 1 5 


5 


3 2 5 


- 4 5 


+ 1 5 


6 (B0EBO) 


6 1 0 



[0038] ##<h tt, m%&2&xm%fr5*> 

BHBttfctt, ^©ffi^,t!?t^5SrB iizGeOzo 
ffe&<DM%:ft4> tmttift (+3 0° ) «tt*t«J:^J: 

lRl^x#l:Slt+ 15° b ±? 3 mm(DB i 12 G 

eO20»iB^«E«aG>¥$» «ltfci^©AC|I (9 9 
mV) <fc t/hS<4oTV^. 

[0 0 3 9] *1 5 fc, fi3t-7-2©ffi« 

«r*flS**Tfe, -feViMiWj^ACfit (AC^i 

mmtf)B i 12 G e O20 JgftOffi^O^^) «ift«*tfc 
H±9 0° Xn0ifcLfcte@i^^5£IBLfc^ 
[0 0 4 0] r*UC#L"C* ^5$rACim^: 



40 



«#^2 04fc« (Aft) Mft**tt)»KAC* 
*S|»0 ift5:tt«B^. 
[0 0 4 11 t4b*>, tfy^:**^ 4 
(° ) "Cfcixtf, **-T-5©«3t^ift«rxWc#U-C, 
(0/2) ±9 0° Xn (nttSifc) 

(0/2) ±4 5° ±90° Xn (nttSft) 

[0 0 4 2] ^6t% ±ISO^I|fefC*5V^r. M^2 
O(S^^<£rxttlC^LT0 o (ffi % 0° ±9 0° Xn 
-CfcHC) lCEbfc»fi\ A/4^3tCf^^^c*ft (jt 
lc»fC4 5° 0Aft"CiH»«3t36SA«S*t5© 

^2^ef (AS) fce-*-6±9fc*IMSj»A< 
4oTV^5 (S 1 {C^oV^T ACfit (max)f*9 9mV) 0 
[0 0 4 3] *fc. (B*^F-2©«**lR]«rx#^StUT 
±4 5° (ft, 45° ±90° XnTrfcl^C) icEbfc 
^/4«3Jcl««)ctt (#**!) iTfrXttS 

WcBU»fli**7J#Sft*o-e, ;t/4« 3 

*>feffi*BS6Sr*D5r4:3ftSft<) . * /4 « 3 cDtH^te 




(6) 
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[0 0 4 4] {Bft^tfMB^fcfrfa&x xttlC^fb 

T0° RXf±45° £kft<DfiEtX-mttiti&^ A/4ffi 

(^<£>^S^0° ^i£v^Kif||in*tt/hS<ft5) • a 
/4ffi3^*lc9 0 o h<DX*2b 

ttA/4S30c*iWXttt*U SK«iRfii3ttf> 

ttn^^cft < fts fc*icAc*#/hs < is. 10 

[0 0 4 5] Lfcjpot, Myt : *2 t X/41R3 t<DM 
flSTTtt, fll*^ 2 X/4«3©c» 
tt) tc^U-C4 5° «W\ X/4«3©a*3ftSRfli*i: 

v\ 

[0 0 4 6] *#£*J&U:lEi:tt*tt3#:y*A' 
;*fjf^4 (J?£b^5. 7mm(DB ii2GeO20 g|) 

■BfcKMKfc:. «*^2©4Mfc»bS*-Cb* ir^i^tb 
A^ACl^t45^)fl 4ft3t^5<offl3t*fRlS:x 20 
ttlC^LTMOtfc * <D¥ft (r 6 0° /2= + 

3 0° ) tzlfm tz-WtftX fe o fc 0 
[0 0 4 7] tr5T\ Jiia^*»^f±. A/4 
c«^7^l^4(Dg 0 B J (xi) 
Jg (4 5° ) Tffcofco KT<D2g*-CW\ ^/ 

[0 0 4 8] (1) |3 3(^i-J:5^. A/4« 

3<Dc«&xttic*frLT4 5° ■* : P2 
©«**|fiiiSrxWc»UT-l 0° «t*£ 0 so 

[0 0 4 9] (2) *y^^*^4W:*K36>6>St9lft 

[0 0 5 0] (3) feyfrf-SCD&W&O 0 1 7 0° 

oTi/4*3^fem***tS»R{B*©tt««:**o 
[0051] rr*-c©»m^J:o-c»e>*Lfcflin«3t 

^2^U/4«3©c«iJ; «9 b a*MB0fc^KVvO^£<Z> 

[0 0 5 2] (4) ftlC. _LfB (1) OttttlCttV^ 
y^<y^r7V^M^4 (JS£b^5. 7 mm<£> B i 12 G e O 
2e Sr^/4«3^^^5^(D^l-#A-r 

*«fitt«rx«u y*k z«:-as*5. ^Lt, d 
ro*t«B"e. ±12 (3) fclRlW^U-CttJft^S^ffifllSrl 
0° ffl*-e«ffc;S*. ^(^ttODCfiSr^Kot^ 
y^^*^4^fea*Slx5«n«*OttttlSr*So 

r r^f*#y^^*^4lC«JEI*gIJPUftV\ 
[0 0 5 3] ±B©Jfcf^lcJ:oT»felxfc«nfli3te«>tt so 
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(3) xmhintz.x/4isL3<D^<om^(onnm%t^ 

^^Stt^^^^/VX^^4<DjSE)t^<f)^+6 0° fc# 
EMEUfcb0>i:*o"CV*5 0 
[0 0 5 4] (5) Sc^, Ji8E^y^/^3H^4i^S 

C«*»*fcft 5 (tfc*^ 5 

[0 0 5 5] _h|B©*f^©«*. en^s-*-*?^ A 

±9 0° Xntfcl ACI (aax)f4 8 3mVC& 

o fZo 

[0 0 5 6] (6) m5\ZL7F-t£v\Z.^ */4« 

3 0cttl:x»C^tt 3 5 0 «»S (B*^ 2 

©fi3t*|«l]Sx*lii:»Lt-2 0 o MttS «B3t^-2© 

s^u/4«3oc«^j: N _biB (1) tmmtz 
5 5 0 ^g^w-rs) c 

[0 0 5 7] (7) ±|a©«IB^*5V^T, ±15 (3) ~~ 
(5) *ra*©»fls*rff5o 

[0 0 5 8] _bSS(D^6f^©^S*S:H6^^UTV^5 0 _L 
fa (1) - (5) (D^ifc<bi£^5£ A/4ffi3£- 1 0 

0 \mm$^ftftib\ztfiy^suxm*4^<DA$ift own 

iB*©**lii#y^^**4©x*llii:©4i-ftft) # 

^5<o{s(fc«W:, *©*##lftix*fc*©*i-fca»*+3 
0° (-Tfttofe, J63teft*<0^) ±90° xnT-fo 
9. ACI Uax)fi8 2mV"Cfeot 0 £G>*S*J&>&* 
^/4«3^cttt2K^y/V^*^4(Z)xttfc<0/«C-rA 
I^fftttt, tft*-f5©iB**fS]«r. BiizGeO 
2ofift©x*l^tt, sK^Jr/V^*^-4<OiaE^0(O 
¥^«»«*t*tff . 

[0 0 5 9] (8) #C(C, @7^i-j;5S-. */4« 
3 0c«SrxttlC*fb"C3 5° filtSi*^ <B*-f2 

offljt^iRjSrxttmatbr- 1 o° ffitts ((1^20 

flBfefrlfti A/4S3(Dc *fci!44 5° ©Aftift 

5) o 

[0 0 6 0] (9) ±re©ttttfcl*5Vvt\ _t|E (3) - 

(5) fcra*©»ff«rtf5o 

[0 0 6 1] ±fS^^ / F0^4^E!8tC^UTV^5o 
ft, X/4«3©ffl*ttRiB*i:ft5W:"ft**)S* J ^ - 

4«3^^/^fii :t tt^^j^Hi:®^tb5 0 :©S^ 

b. ACI^ti5^5(Dftlii, * 

©«**fiiix«i©4tAa#+3 o° 

*!3tft*0^) ±9 0° Xnt'fc^ ACM (max) 




8 9mVTfeofc 0 

[0 0 6 2] ±ffi£>#JS**£*a>e>. 8*^2 018** 
fS]MA/4S3(Oct4^ #^yw**f 4 0*Siiltt 

5 «r x »K#UT**<I * ©«S^«*t«»tfc<t«'e* 

*3t^4 5 ^fitSiiaoTiMS^i 

*£:ft5£>tt:, ^TOM&lciS h<Dk^jLbtLZ> 0 
[0 0 6 3] *i\ BB9fc«-f-J:3lc* ft 

V^I)fef3e B | (B i 4 Gea O12 . L i Nb0 3 ^) 10 
36* & ft * # y ^A-* if 14 SrffiJB LfcTOiBftf 

n«««**»*©JB»*ilin# (WEfcBttpu-cvvfe 

So 

[0 0 6 4] _h|ScD7K^^/W^^l 4tC, JtOJtfT*" 
ft (ztt^ft) ^H£ESr»lPi-Jxtf (taifirttffi 

mV\W<o^m (X' M % Y* *4) £ft£ 0 

[0 0 6 5] «ffi*WlPfiF©JB*f*ltn*«>«I»fS (3t 

(a) «ffi^JP«F©H*f*»R#©«JWfffiSrHi 0 

(b) l^tlftl/Tto H10 (a) J: 9 ^ « 
ff*Rttp-Cztt^rp]<Dll#^0Oir HJFf^MfiR#<£> so 
3e*4 (X«u Ytt) ttx*L y«i:-tU ±®*f*n 

x . n Y fi^bv\ 010 (b) tc^-f-J: 51-. SJEEEP 

(X' 14, Y' $4) ttxHu y*4<h4 5° (DfcfiSrft 
U ^fflSf^nx- . nv te, nx' ^nr £rft5 0 
[0 0 6 6] ffl*f*«|R*©^*fcH:iB*©H**'C*>S 
cor% «BE^H3ip*ixfc#y4r^^*f 1 4 liAWlfc 

svMcaaei-sx' *4;tFft&tfY' (fc^fafcifift 

■f5 2o^aD»(H*^«psn*o X' *4;frftO^B£T 
fl 4^©fl]J0«flE^Jt«bT*{bU X' *4;frft&tF 

y' *4^fttcsiii-r5 2o£Dii:«i<i)tf±. s*fflip«ff 

ti% (i"ft*3*>ffiffiaEW3&sffto^S) o 
[0 0 6 7] ±15*:/^^*^ 1 4 <B*«%¥I»A 

tt*ttS:i*fcftv^(o-e, aK«*^e>a**ix5 2 
oowMttfew:. ^1*9 x' i^ft^Y' ia^ghcs 
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x«i:»l-c±4 5 c mvx. &ytT5<DffiytJ7fo& 

x' tt^ftXteY' Ifcfrfti— SS*fc4frfr«\ i?>-* 
<OrttfiW:*/hi:ft-5o fti?ft«bf*> ^7^^14 
X' W^ft^Y' IfcfrfatCfiiW-Sfttf) 
^ h/WfoT*>S*>fc. HbfrfS&X' ttXteY* *4£ 
W^E«bfc^^tt**aEfb* s *Cftv^fc»-e*> 
So — ttJt^StOfi^rRlSr. X' ^ft^^Y' 
i^|:»LT4 5° t4t)%B9l^t 

[0 0 6 8] i-ftfc>*>, li^ttSri^fcftV^/Ky^r/^* 
^14^^:1^ «JER3JlP«F«)JBW*Hin#^*5*t 
S^cDitfT^ft (z»42rft) 

(X' Y' M) ^tt, ^5^4 5° (Dftm. 

So 

[0 0 6 9] ^r^>T% gj9 ic^-f-J: 5 A/4&3 
<£>c$4 (3te#*4) Wy-Jr/^fl 4£>X' *4££¥ 
fffcU ^/4«3(^ctt^*rLTffl^2Sr4 5° fl 
ttfc*fr-eW\ «!*ttSr«PfcftV^5f^r/^*fl 4© 

tta*fc5*RfBft£ft5o *3t^5Srxi 
£ TO fcKi-ix ^ # *t 5 - £ £ a* # £ 

iS^^^ipl^ti^^, «t5^fiftv\ ft^c 

*><*tf, 14©X' tt, Y ' 

ttWLT4 5° ©A*frft-ri5»clfc*-?-5*rE«U 

[0070] #cm, in i ic^-r x o \^ MK^m-tz 

«*3K^*ft (B i 12 G e Ozo , B i 12 S i O20 ^) ^ 

[0 0 7 1] ±^C0ct5t-, B i 12 GeOzo^WB i 
12 S i 02ofe B e Bf^$4^^^JSb. ^r<D^ H H a $4^M^$4 

x, y . z^-tLtv>5 0 ^^c. *«a*4©-e, « 

1£mm<OB i 12 G e O20 ^ B B B ^@Sr*tgR^f^^-C 
fc^>o ttt, :«B i 12 G e O20 z*4^T ft (Of 

mjKlc«ft8JB«r4KWRi^o^M (Xtt. Y*4, zl) 
Siix, y, z*4<^-S:LTV^^^#x.^tt^o 
[0 0 7 2] JilB<^#^^/^*f4^. JtCOmftJjfa 
(z*4*ft) Jc:«ESrfP*P-r*btf, SRPP*P«HJ^C 
T B i 12 G e O20 feaOfflBSf*«Rf*tt^-rSo EI 1 
1 5 Mtt5:ft8^^^if 4^)1 

ffl»f*HIR#^*5*t*36«>51fT*ra (z*4^ft) i: 
K^i" 5 2^:0^*4 (X* *4. Y* $4) tt, Bii 2 Ge 
02o^ B B B ^^^5^^iifi 1 ^ftO>eBtcJ:or, z$4tc 
Siffftffirt^adsaEft:U'rv>5i:#^feix5o 

[0 0 7 3] PKIt Bii2GeO20ie£(Oztt*[fi] 
<Df H^fC*5V>-C, «JE*PPiP«F<OJS^f*«Rff<D2* 
O^tt (Xtt. Y$4) tt. mffPPiDtCioT x. y«C 




(8) 
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*tLT4 5° EME-rSi^feftSo r*>*fW£fc*5tt 

^i6r§3»fLfcffl) «\ Ell 2 (b) CDJ; plcfto"^ 
SiJBtwh,, «JETOn«P<03£« (X*(mid)«U Y'(mid) 
Ml) tt. x. yW:»U4 5 e <DA«Sr*-To 
[ 0 0 7 4 ] B i 12 G e Ozo fei©)£^A»®(0 

(X'(in) «k Y'(in) M) W\ ±E"t»IB^^*5»tS± 
«kk (X'(mid)tt. Y'(mid)tt) *Bfc#fi] * HS!! 

^Wfc***!*©^ (-0/2) «ltz*fcia9l!ilHHE 10 

Sffl*f*ffiRfr^«I»f®tt, 012 (a) <D£5\Cl£o 

[ 0 0 7 5 ] B i 12 G e O20 ^eHO^CDffltfficT) 

(X'(out)W, Y'(out)tt) IS, ±e^lBjftJw*3»S* 
$4 (X'(mid)«K Y'(mid)tS) ± JfefcfrGl t Bfl— 

XfatcmHtft 4> <o¥& (+0/2) «ltz*miI9fcIiMB 

5S«f*«P3ff(?5«]»fffitt, 012 (c) <D£?\Ztj:o 20 

[0 0 7 6] _tlB(^i:5{-#^5<t. B i 12 G e O20 ^ 

W*M*Rflw:fe*i (X' «u Y' «0 JS, Mftftttitf 
@Ct5:ii:45 e ^7t. B i 12 G e O20 U&<oyt<D 
UI+ffi©ffi«J!i**t5JH«f*ltRff©*«l (X'(out) 
Mu Y'(out)tt) *#tt*»fc*v*«ft 

(X' «i x Y f tt) ^Lt, «E*A*0^»©A*«I 
ttieJiteLTv^r <Hcft£ (010 (b) 30 

(c) #flg) o 

[0 0 7 7] IKM^I^t^^ti^i^ltft 
fc*U Al*ffi^tt/Biff**Rfr<o^lBffi«©^*lfc (X 
$4, Ytt) J:0«!3t«*^^ (-0/2) , HJltBff-e 
te + 0 / 2 ff z ttd] 9 l^iRbtV^o 

[0 0 7 8] ±M<otfi?frfr*M^4 £rSiSb*:2o<E> 

(X'(out)tt, Y'(out)tt) 0*-|Rl^lB»i-53t-efc 

[0 0 7 9] 5 ©iB**-[fiiI*, _b 

ISCOX ' (out)#*lRlXM:Y ' (out) tt^ft t -ffc£iirfc*§ 

-fe>*ol«aw:*/hift5 Q 
A** SFF 4 © W**tt. X ' (out) Y ■ (out) 

X 1 (ouOttXttY 1 (out)#i¥fTl^E«L.fc»^cf4* 

l«il«r, X" (out)ttX^Y'(out)tt^bT4 5° fcttffi 
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[0 0 8 0] Hl3l^t±5l^ X'(out)«lf4, xtt 
fc*fLT- {4 5° - (0/2) } 0>«fift:ttffiV>-CV> 
5 0 feJx**^ 5 ©tt«tt. X'(out)tt 

££±45° ±90° Xn«tt"fixfcffi«*CO-e. 
ttxil^Lt^/2±9 0° XnKttf^fil-eJ) 

[0 0 8 1] ft, Jg7ttt^r*-r^) B i 12 G e O20 ttfiO 
JBtf4WRtt0>2*:0>±N (X" «U Y' M) # 

[0 0 8 2] (A) ^/4tE3S:«ffl*-f, «*^-2fc 
**?5 k©IBfcl(!*ttSr*-r*aKy4rA'^*-T-4©* 

«\ JSE3t^0-+3 0° CD B i 12 GeOzoiei 0?£ b 
^ 3 mm) flbteA 0 6 0° COB i 12 G e O20 S£ 
0% (ffSb^5. 7 mm) t ***L«tttffi Lfc 0 
Ell tc^-TJ: 5t-. ^^^/^^ J f-4(D^ B e s tt^x 

[0 0 8 3] (B) ?5ctC x ±B#y^r^* : jF4fc5fe3fe 
UJB2 4 0V (tti*«*!tti*VHilO cD£«tSJ±£*CD 

[0 0 8 4] (C) «#^2Xt^3fc^ 5frz«&*'fc 

[0 0 8 5] (D) 8bfrP5«:_bfE (C) cOSfftat 
fcAC««*Ott11JcH}BUfcJi-C. «* J f2©*Srz 

*/h (5&iT0) fcfc*«#^2©4ifc1B («* J f-2«>«* 

loose] ±Eoaif^(D«*. mytftt&mz o° . 

860° <ofplixo»^"Ct, l»2lrx#^tt» 
(-0/2) ±9 0° Xn^MfcWfc^^ "fe 
^lHa*«>AC|t*»4r0i:*ofc 0 il7t^2* 

i5it>, -fe>"9-a^OACfflW:9&lfO^**-efco 

[0 0 8 7] rixtt. #y^/^*^4<Z)3t<^Attffi 
IC. xtttC^j-UT^J (-0/2) ±9 0° Xn^S/c 

^*y^/v^*^4^fel«<H3tO**ffl*5nfcfc» 

(-0/2) ±9 0° Xn<©Afi«lt«V^i:r5 

R^CO^ft (X'(in) $4. Y'(in) tt) ^feS^i^ 

[0 0 8 8] (E) ^IC, (B** 2 *r±IB (C) (OSff 
■flltfcACit*ott»:l)6Lfc±"C, ftJt^SO 
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[0 0 8 9] _LiB<z>*fE<B*§** SE*^ *#«30° . 
»60° ©W*t©«^"Ct>. «3HHP5*rx#Kl#UTjie 

(+0/2) ±9 0° Xn©Mf:(tfiltf:^l:, *fe 
yfU^ACfl^ifOtftofco ttft-^SS: 

[0 0 9 0] rttte, 7$vfr;i'xm*4ftx~ftM£ti<tz 

*r>v* m+4<D m*tmt>* e> man-a t # iz x mictt tt 
& (+0/2) ±9 0° xn(o£ffi;Ett«v^;frfafc:fi 

^*^4©fflWffi<^ffiHlci3V^-ctt. Ell i ic^-Ti: 5 
tc. xttltc3tLTJ£j (+0/2) ±9 0° Xn^Sfc* 

3E« (X'(out)tt. Y'(out)tt) ^fc5:MWo 
[0 0 9 1] [J£i6<D7gSg 2 ] *&m<OZ:<Dfe<DmM<D 

[0092] *mM<oMmx^ t lt#S 

IWi©»«lc«53t«E-fe^'9-2 Of*. H l 4 fc^-T X 
d^2, tfy^vW**^. 1/4^3. ftjtfS, 

*/4&3<£>&S tt. Hl<D»-&fcH«T?*> 

So 

[0 0 9 3] *^J60^fl8t-*5V^T tt. B i 12 G e O20 
^Bi 12 Si O20 ^r<OX. 0 ft«E3ttt«r*-J"5««**fe 

(^0/2) tzvmtfbtix^Zo 

mytft4>**+3 0° tfc5f^b^3mm(DB i 12 



30 



^+60° T*fc§f ^ bif 5. 7mmtf)B i 12 G e O20 

*m*4<Dmitfi <t> \ZJ&CXtfirtr/l'X&*4 kM%^ 

[0 0 9 4] ft. ^S^^i+4^t5A/4ffi3 
5 ©tt«#*ftL-Cfc (^g-Tixfi. 
(DffiytJjfaRX* X/4&3<Dc®\k JtfE x M k <Dt£-$-ft 

xm- 0/2 «*t«Wfetf[«-c"aEil«ft36S»* fc 
-T**>*>. A/4S3S:#y^/u^*^4 0T«£Jcia« 

[0 0 9 5] mi 4\z^-f£o\zz2V*—? 1. fi*^ 
2, aKy^^*^4, */4«3. Ebfc^- 5 , y 

6 SrJBlcffi'^ i^Uv^S«l«):«ti8 5 0 
nm(DM^^Ui^t5o #y^r/^*^4 k 
»Sb^3mm©Bii2Ge02oJBft*«fflU rtf>/tf 
^y/W^*^4<^^CDti^fnJ^, S^Ufc5 0V©$ 

traitt*77>f^8 b\zmfrtiz>yt\ctt\^x, %/ 

(O/E**) SrlftLfcflL -t©3£«*» (A 

cfis) xtra*j*# (dcm) &mfeirz> 0 

[0 0 9 6] X/ 4WlZ (Dcmktfvfr/l'Xm^- 4 CD*t 
fflffi (xi) icoBBWttBli 4^-fiiU A/4«3 0 
cite£xi}tttC*fLT4 5° fc«tt*:**-j£iU ^ft 

^5<Dffi^*ioi^ xtetoft-r^aa^ 0° , +3 0 

0 , +4 5° , +6 0° httZ X 1 izfeyt^- 5 (D&WZ: 

zlKrfifri L"Cffi3t J f-2*|Hl*s*^r/^se>, -fev 
*ffl*<OAC«***:^**iB3t^2(Ott« (ffi*^2 

*SrT^2J^-r o 
[0 0 9 7] 
[*2] 







AOS. (max) 
CmV] 


DCt 
CmV) 


0 


- I 5 


9 9 


6 l 0 


+ 30 


- I 5 


4 9 


8 8 7 


+ 60 


- I 5 


5 3 


8 8 6 


+ 45 


- I 5 


7 (JSgB&O) 


9 3 2 



[0 0 9 8] g2l^fj;p|^ 5 (EHftHSr^ffc so Sttt> -fe>i^m^^>AC<S (ACJ5fc#<&««) 
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«Bfc36riHl«rxW!:»UT-i 5° , i-ftfet>**ttfc: J: 

(Dfi&t*ft0Ltt1tm&T?1b&o i: ft 

5ffift^2<Dfi:«)&>k±9 0° XnE«Kbfctt1Uc«3t 

[0 0 9 9] rtU^b-C. (H*^2SrAC|t*s**i: 
ft*±E<z>tt:«j&>e>±4 5° HrtES*fcffi«^Ei-« 

[OlOOltm, *y*-^^* : ? : 4©l(E3fcft** 

C ) T?k*ti4\ «ft*2©*##flfcxilfc»L-c* 

(-0/2) ±9 0° Xn (nttS») 

(-0/2) ±4 5° ±9 0° Xn (nHSffc) 
«rt«»tfttf«iMlft3»*/hi: ft«. 

[0 10 1] £0>±5fc, i/4 4E3S:*y^r^*^ 

4<DT«EKE«U «* J f-2 0lttC*lC2Ky^^* J J 1 
4«rE«bfcit^»c, *ix^*^4tfi3t^2io 20 

[0102] -Tft^^, EI 1 1 XtflU 12 ( a ) 

£5i-. *y^^^*-?'4J2:#b"C3fe©aiff*[^"C*>5 
zli^rRji-Sffi^TOPbTm^E (0, 0, Ez ) 

5®»MM*PJ#<0±*lll (X'(in) «k Y'(in) tt) tt, 
ii«S^«S©xttlC#LT-- {4 5° + (0/2) } fc 

[0 10 3] Lfc^oT. Jtf2<©H*f*tHR*0^tt so 
(X'(in) Wk Y'(in) M) i W4*ftl!llB»t5I 
»<l^;^A^brt>. #y^^*-?4lCS3V^rffi*« 
»H4S*Lfcv^-e* <B3t J ?-2<oiB3t*[RlSrxttJcSd-U 

(-0/2) ±45° ±90° XnfcttffitttU^ 
W««**/hi:ftS^'C*>5c — -bEG>JHtfr***R 
(X'(in) 14, Y'(in) W) i^tt4 5° <D 

«*^2flt>*3ft*rtI*:x«liK:#L-r, (-0/2) 
±9 0° x n 

[0104] 014 tc^-r i 5 ^ $tft^ 5 ©attr 

{CsIfy^r/V^*^F4-tffift< ^/4S3 36S&5*^W:, 
A/4&3 iftft^s i:©ffiti«Tt-feyf©M^ 

JS, A/4«3lcAWb^^:^c*4^-^^U ? a$S*^^ 
lca»"e#So — **^5©«**|RlS:c*lllXtta so 
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[0 10 5] ±e©«K©»fli-eHt, JS^tt«r*i- 
3) i 12 GeOmftfi-^B i 12 S i O20 ft* 

3 (S^fE^-3 2) fcIt8H*M©»iW, Kfttt 
[0 10 6] ^^^r/^*^4 Ltl«ie 0 e 0 ^ffl 

o<D±«k X«U Y«u Ztt (Z#(ttf«) Sr. HI 
XttBl 4(Oil^SIf*x, y, z k—$k£itti&J: 

[0107] ±e©*ifco»ii"er±. ytmj£*t> 

©31lT*rao«#«rW3^5wi*S"5riB"e*>9. -bE£ 
[0 10 8] 

Eiisfrfc*j*fc:*^-r, jle***©***!*** -b 

Em«3t**Sa fc* s ftoiifT* fa i ff^i- 5 »S AM 
[0109] ^n^x, iKk^-r-fcottll 

[0 110] Ms&«2 0«HlcttS3MtE • 

tt£ftfc*j«^*5V^ iEffift^fiKfcfrfa* 5 * -bE 
SIX, ^^ 0 H H cD^tt^J:orffi^:®^jHl^-r^^ 

[0 111] ^n^>x., 4: 
ISffi^^*^^] 

[HI] *«W<©||lfi(0— »l»S:*-rt>©"CS>«), 3t« 
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(11) 
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[El 2] Hl<D>tajE-fe>-^(OmB§(0^'o3'^(ll-efo 

[m3] u&mm&iz&^x , fi^wdjt^rrS], si; 

[0 4] 0 3©3t^8U*f©E«tC*JV>T, l/4S©lii 

[H6] ia5©3t^«P«©iBgJc*JV^T, l/4fi©ffl 
IB 7] S3ye*»fc:*s^-C. ffljt^J-ofi**^, fttf 

[110] «E*tt*r«ffc*V^y^rA'^* ; f-©JB*f*«f 
Hff©«»ffi«:^i-Bl9!B|-e;i!>9, HlOfC (a) l± 
«JE*^DRf. RIBf© (b) tt*ffiBtfiJIB*©JB*r*M1i 



[mil] mit&t:&-rz7)!yfr,uxm*\£t5^x. % 

[Hi 2] Ell 10sJ*y-iry^3g^-©®*f*l«P3flE©§] 
WESr*-*-|ftMH-C*>!), E112*cD (a) ttftWA&f 
ffi, I^EI*© (b) ttJtOittT^ltQW+ra^ IHEI*© 

( c ) «:3t©a*taBtc*rT««ffigiini«F©JBiff*i*n# 

[Ell 3] Ell £>ftSJE-fc>"9-|c*j^-C, 
[Ell 4] 

*mjE-fe>"^rc>Sgl5(0^^*-r^mEIT*foS„ 
[Ell 5] a*©*«£E-fevf-©R«©«riiSr*i-*]« 
EIT-fc5„ 

[eh 6] m&<o*:<Dm<oytmB.±>-y-<o%i%!><omi$.& 

1 

2 «3t^- 

20 3 a/4* (MK) 

4 iffy*-*'***- (««*^»ft) 
5 

6 =5^- * 

1 0 3fe«JE-fe^ 

2 0 JtfflJE-feVf- 
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